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ABSTRACT
The aim o f this stu dy was to determine Bovine Adenovirus type 3 (BAV3) and Bovine Herpesvirus type 1 
(BHV1) antigens in frozen and formalin-fi xed paraffi n-embedded lung tissues of pneumonic sheep and goats, 
using direct fl uorescent a ntibody technique (DFAT) and immunoperoxidase (IP ) staining. For this purpose, the 
lungs of 1276 male sheep and 1087 male goats, which were raised in various farms in the Elazig province and 
surrounding areas and were brought to the abattoir for slaughtering between January and December 2011, were 
examined. Macroscopic pneumonia fi ndings were detected only in the apical and cardiac lobes of the lungs 
of 132 sheep and 145 goats. The rates of mild, moderate and severe consolidations observed in the apical and 
cardiac lobes of pneumonic lungs were 57.5 %, 29.5 % and 12.8 % for sheep, respectively and 62.0 %, 20.0 % 
and 17.9 % for goats, respectively. Pneumonias were microscopically classifi ed in sheep and goats as catarrhal-
purulent (40.1 % and 33.1 %), interstitial (26.5 % and 31.7 %), fi brinous (21.2 % and 26.9 %), verminous (9.4 
% and 6.2 %) and pulmonary adenomatosis (1.5 % and 2.0 %). In the examination with IP and DFAT in terms 
of BAV3 and BHV1 antige ns, a total of 249 (116 sheep and 133 goats) pneumonic lungs, but not verminous and 
pulmonary adenomatosis, were considered. BAV3 and BHV1 antigens were determined to be 5.1 % and 1.7 % 
in sheep and 0.7 % and 2.2 % in goats by the IP method, respectively. BAV3 and BHV1 antigens were found to 
be 9.4 % and 5.1 % in sheep and 4.5 % and 7.5 % in goats by DFAT, respectively. In conclusion, the presence 
of viral antigens in lung tissues of sheep and goats may indicate that natural pneumonia may be induced by 
BAV3 and BHV1 or possibly other species-specifi c adenoviruses and herpesviruses. In addition, it is thought 
that sheep and goats might have a role in the transmission of these viruses to cattle. 
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Introduction 
Respir atory tract infections caused by some viruses with cattle origin have been 
demonstrated in sheep and goats (CASWELL and WILLIAMS , 2007; SHARP and NETTLETON, 
2007). However, the causative agents were rarely determined and many viruses associated 
with respiratory system diseases in cattle have been implicated in natural and experimental 
infections in sheep and goats (THIRY et al., 2006). Bovine herpesvirus 1 (BHV1) is a 
member of the Herpesviridae family and is one of the most important emerging diseases 
of domestic and wild cattle, causing huge economic loses (BISWAS et al., 2013). Moreover, 
cross transmission of ruminant herpesviruses has been reported among ruminant species 
(GIULIANI and SHARMA, 1995; HAGE et al., 1997; LEHMKUHL et al., 1985; SHANKAR 
and YADAV, 1987; YESILBAG and DAGALP-BILGE, 2003). The detection of antibodies 
against BHV1 in sheep indicates that this species may play a role in the epidemiology 
of BHV1 (ELAZHARY et al., 1984; JETTEUR et al., 1990; SURESH and SURIBABU, 1993; 
WHETSTONE and EVERMANN, 1988), but it has been suggested that they have no major 
role in the transmission of BHV1 infections from sheep to cattle (HAGE et al., 1997). 
Although latency and reactivation of BHV1 in goats have previously been demonstrated 
(SIX et al., 2001; TOLARI et al., 1990; WAFULA et al., 1985) no data are currently available 
in sheep. Adenovirus infections are primarily host specifi c; however, cross infections can 
occur among closely related species (TURY et al., 1978). Adenoviral infection of sheep is 
common, and to date, six ovine and two bovine adenovirus serotypes have been isolated 
from healthy and diseased sheep (ADAIR et al., 1982; BELAK and PALFI, 1974; LEHMKUHL 
et al., 1985; LEHMKUHL et al., 1993). Adenovirus infections are most often subclinical, 
and diseases occur more commonly in the intestinal or respiratory tracts (DEBEY et al., 
2001). Natural or experimental adenovirus infections in sheep cause lesions mainly in 
the respiratory tract (BELAK and PALFI, 1974; RUSHTON and SHARP, 1977). In addition, 
experimental infections in lambs with adenoviruses and BHV1 usually produce lesions, 
and they are confi ned to the respiratory tract (BELAK et al., 1976; CUTLIP and LEHMKUHL, 
1986; CUTLIP and LEHMKUHL, 1983; GIULIANI and SHARMA, 1995). BHV1 was isolated 
from a single lamb suffering from a respiratory disease (TRUEBLOOD et al., 1978). Natural 
BHV1 infection was reported to have caused severe respiratory disease and keratitis in 
two goats, where the virus was recovered from the eyes and nose (MOHANTY et al. 1972).
 Destroyed ciliary activity and markedly decreased mucosiliar cleaning in the 
respiratory tract have been reported in both viral infections (CUTLIP et al., 1996; JERICHO, 
1983). Although BAV3 and BHV1 patogenecity has been well defi ned in cattle (CASWELL 
and WILLIAMS, 2007; JERICHO, 1983; NARITA et al., 2000; NARITA et al., 2003), few 
natural pneumonia cases related to these agents have been reported in small ruminants 
(MAHMOUD and AHMED, 2 009). Routine histopathologic examination has been reported 
to be insuffi cient for the diagnosis, due to similar pulmonary lesions in BAV3 and 
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BHV1 infections (CASWELL and WILLIAMS, 2007). The confi rmative diagnosis of these 
infections is made by virus isolation in cell culture, PCR, electron microscopy, serum 
neutralisation analysis, fl uorescence antibody and immunoperoxidase techniques (DEBEY 
et al., 2001; MAHMOUD and AHMED, 2009; NARITA et al., 2003; NARITA et al., 2000; OKUR 
GUMUSOVA et al., 2007). 
The purpose of this study was to determine the prevalence of BAV3 and BHV1 
antigens using direct fl uorescent antibody technique (DFAT) and immunoperoxidase 
(IP) staining of frozen and formalin-fi xed, paraffi n embedded lung tissues of pneumonic 
sheep and goats in the Elazig provinve and surrounding areas in Turkey. 
Materials and methods
Sample collection. T he lungs of 1276 male sheep and  1087 male goats, which were 
raised in the Elazig province and surrounding areas and were brought to the abattoir 
for slaughtering between January and December 2011, were examined. Macroscopic 
pneumonia fi ndings were detected only in the apical and cardiac lobes of the lungs 
belonging to 132 sheep and 145 goats. The tissue samples taken from affected lungs were 
separated into two parts; one part was fi xed in formalin, the other was stored at - 80 C˚ to 
obtain frozen sections.
Gross and histopathological examination. The severity of pneumonia in the apical 
and cardiac lobes was scored based on the extent of consolidation. Lesions determined 
as less than 10 %, between 10 % and 20 %, and more than 20 % of the apical and cardiac 
lobe volumes were evaluated as “mild”, “moderate” and “severe”, respectively. Tissue 
samples taken from grossly consolidated lungs were fi xed in 10 % buffered formalin for 
48 h and were embedded in paraffi n wax before sectioning. The tissues were then stained 
with haematoxylin and eosin (H&E), and fi nally examined under light microscopy. IP 
and DFAT methods were applied to the total number of 24 9 (116 sheep and 133 goats) 
lungs, which were microscopically characterized as having catarrhal-purulent, interstitial 
or fi brinous pneumonia, but not verminous and pulmonary adenomatosis.
Immunoperoxidase stain ing. IP staining was perf ormed with the avidin-biotin-
peroxidase complex procedure, using commercially available IP kits (Ultravision 
Detection System, Antipolyvalent, HRP/DAB, Thermo Sciencifi c, Cat No: TP-015-HD). 
For IP staining, deparaffi nized tissue sections were placed in citrate buffer solution (10 
mM citric acid, pH 6.0) and were kept in a microwave for 20 min for antigen retrieval 
stage. The sections were incubated in 70 % methanol with 3 % H2O2 for 10 min to inhibit 
endogenous peroxidase activity, and they were then washed three times in phosphate-
buffered saline (PBS). The sections were treated with blocking solution for 10 min. 
After draining of blocking serum, the sections were incubated with primary antibodies 
[monoclonal mouse anti-adenovirus type 3 for BAV3 (Cat No: BIO 292, BIOX Jemelle, 
Belgium) and monoclonal mouse anti-bovine herpesvirus type 1 for BHV1 (Cat No: 
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BIO 289, BIOX Jemelle, Belgium)] diluted to 1:50 rate in PBS at 4˚ C overnight in a 
humidifi ed chamber. After washing three times with PBS, the sections were treated with 
biotinylated anti-goat polyvalent secondary antibody for 10 min. Then the sections were 
washed three times in PBS and treated with the peroxidase-conjugated streptavidin for 
10 min. After another PBS bath, the sections were incubated with 3.3 diaminobenzidine 
(DAB). After color change, the sections were washed in tap water and then counterstained 
with Mayer’s hematoxylin (MH). Unaffected sheep and goat lungs were used as negative 
controls. For positive controls, primary sera were used instead of non-immun rabbit 
serum in the pneumonic lung tissues. 
Direct fl uorescent antib ody technique. DFAT was used for the detection of BAV3 and 
BHV1 antigens. Frozen sections cut at 6 microns were placed on 0.01 % poly-D-lysine 
hydrobromide coated slides and air-dried. Then, the sections were fi xed in acetone/PBS 
mixture for 10 min at room temperature. After washing with PBS, the sections were 
treated with the conjugates [monoclonal mouse anti-BAV3 FITC (Cat No: BIO 039, BIOX 
Jemelle, Belgium) and monoclonal mouse anti-BHV1 FITC (Cat No: BIO 026, BIOX 
Jemelle, Belgium)] diluted in a 1:20 ratio with PBS-Evans Blue at room temperature for 
1 h. After washing with PBS again, the slides were mounted with glycerol. Finally, the 
sections were examined under a fl uorescent microscope, and the results were evaluated. 
The processes mentioned for the IP method were applied for the negative and conjugate 
controls.
Results
Gross pathological fi ndi ngs. A total of 1276 sheep a nd 1087 goat lungs were grossly 
examined, and pneumonia was detected in the apical and cardiac lobes in 132 cases (10.34 
%) in sheep and 145 cases (13.34 %) in goats. The severity and type of pneumonic lesions 
are presented in Table 1. The rates of mild, moder ate and severe consolidations observed 
in the apical and cardiac lobes of pneumonic lungs were 57.58 %, 29.55 % and 12.88 % in 
sheep, respectively and 62.07 %, 20.00 % and 17.93 % in goats, respectively. Generally, 
the lesions in the apical and cardiac lobes were characterized with patchy or confl uent 
consolidated purple-red or grey foci and irregular lobular atelectatic foci. Thickening and 
dull view in the pleura and adhesions between the lobes were found in 55 cases (21 sheep 
and 34 goats). 
In the microscopical ex amination, pneumonias were classifi ed in sheep and goats as 
catarrhal-purulent (40.15 % and 33.10 %), interstitial (26.52 % and 31.72 %), fi brinous 
(21.21 % and 26.90 %), verminous (9.43 % and 6.21 %) and pulmonary adenomatosis 
(1.52 % and 2.07 %), respectively. Catarrhal-purulent, interstitial or fi brinous pneumonia, 
excluding verminous and pulmonary adenomatosis, were determined in 116 sheep and 
133 goat lungs which were examined by IP and DFAT staining for the presence of BAV3 
and BHV1 antigens. 
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 Fig. 1A.  BAV3 positivity in bronchioles epithelium (arrowhead) in a sheep. 1B. BHV1 positivity 
in alveoli adjacent to bronchiole (arrowhead) in a sheep. 1C.  BAV3 positivity in bronchioles 
epithelium (arrowhead) in a goat. 1D. BAV3 positivity in alveolar epithelium (arrowhead) in a 
goat. 1E. BHV1 immunopositivity in bronchiole epithelium (arrowhead) in a goat. 1F. BHV1 
immunreaction in perivascular cell infi ltrations (arrowheads) in a goat. Counterstained with MH.
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Immunoperoxidase staining (IP) fi ndings. Of the 249 pneumonic lungs, while BAV3 
antigens were detected in 6 cases (5.17 %) in sheep and 1 case (0.75 %) in goats, BHV1 
antigens were determined in 2 cases (1.72 %) in sheep and 1 case (0.75 %) in goats. It 
was noticed that positive staining was generally present in the pneumonic areas. Specifi c 
IP staining associated with both viral antigens were observed generally in the granular 
appearance and in the cytoplasm of epithelial cells in the airways. Although severe BAV3 
immunostaining was found in the bronchiole epithelium (Fig. 1A), it was more scant in 
the alveolar epithelium of pneumonic lungs in sheep. In addition, BAV3 antigens were 
detected in bronchiole associated lymphoid cells. Mild specifi c IP staining with BHV1 
antigens was observed in alveoli adjacent to b ronchioles in sheep (Fig. 1B). Generally IP 
staining associated with both viral antigens was quite limited in goats. BAV3 positivity 
was observed in bronchiole (Fig. 1C) and alveolar epithelium (Fig. 1D), and BHV1 
positivity in bronchiole or alveolar epithelium (Fig. 1E), and perivascular cell infi ltrations 
(Fig. 1F) were found. No immunopositive staining was observed in tissue from healthy 
sheep and goat lungs (negative control) or in non-immune rabbit serum (serum control) 
added pneumonic lung tissue. 
Fig. 2A.  DFAT positivity in desquamative necrotic cells in bronchioles lumen (arrowheads) of a 
 BHV1 positive sheep, Bar = 100 μm. 2B. DFAT positivity in a lveolar epithelium (arrowheads) 
of a BAV3 positive goat, Bar = 150 μm. 2C. DFAT positivity in desquamative epithelial cells 
in alveol lumen (arrowhead) of a BAV3 positive sheep, Bar = 100 μm. 2D. Cytoplasmic and 
intranuclear fl uorescence staining in alveolar epithelium cells of a BHV1 positive goat, 
scale bar = 50 μm.
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Direct fl uorescent antibody technique fi ndings. BAV3 and BHV1 antigens  were 
detected in 9.48 % (11/116) and 5.17 % (6/116) of sheep lungs and, 4.51 % (6/133) 
and 7.52 % (10/133) of goat lungs, which characterized catarrhal-purulent, intersititial 
or fi brinous pneumonia, respectively by DFAT. All the positive cases by the IP method 
were also positive for fl uorescent staining, with varying severity and distribution. With 
respect to the degree of DFAT staining, no differences were observed between species and 
between viral antigens. The fl uorescence staining related to both viral antigens was found 
in the epithelium of bronchiole (Fig. 2A) and alveoli (Fig. 2B), and within the exudates 
of the airways (Fig. 2C). Fluorescence staining wa s seen commonly in the cytoplasm and 
less commonly in the nucleus of some cells, ranging from small to large homogeneous 
granular masses (Fig. 2D). No fl uorescence staining was detected in control sections. 
Histopathological fi ndings. Cases which were positive for only BAV3 and/or BHV1 
antigens were evaluated histopathologically. The microscopic fi ndings are summarized 
in Table 2. Thickening of interalveolar septa and fi brosis, hyperplasia or desquamation 
of bronchiolar epithelium, and peribronchiolar and interalveolar mononuclear cell 
infi ltrations were the most prominent microscopic changes in all positive cases for both 
viral antigens. In some BAV3 or BHV1 positive cases, lymphoid hyperplasia, necrotic 
bronchiolitis and atelectasis were noticed. In some cases, alveolar lumina were fi lled with 
dark basophilic, oat-shaped clustered leucocytes, having elongated or streaming nuclei. 
It was observed that pleuritis, characterized by fi brinous exudate with mononuclear and 
neutrophil infi ltration, was associated with pneumonia in these cases. 
Discussion
Previous stu dies have re ported that fl uorescent antibody technique (FAT) is an 
advantageous technique in terms of achieving rapid results because preparation and 
examination of the samples are performed within a short period of time (EDWARDS et al., 
1988; FORGHANI, 2010; NETTLETON et al., 1983). However, the effi ciency of FAT is limited 
in terms of determining appropriate morphological details in tissues (STEVENSON, 1969). 
While processing formali n-fi xed tissues takes more time, the histopathology results of 
retrospective studies show that formalin-fi xed sections are superior to frozen sections in 
terms of accurate identifi cation of cell and tissue types. However, immunogenic epitopes 
and many antisera used for IP diagnosis are unreactive in fi xed specimens, due to the 
damaging effect of fi xation (HAINES and CHELACK, 1991). In the present study, BAV3 
antigens were identifi ed in six sheep (5.17 %) and one goat (0.75 %) while BHV1 antigens 
were determined in two sheep (1.72 %) and three (2.26 %) goats by IP. However, BAV3 
and BHV1 antigens were detected in 11 (9.48 %) and 6 (5.17 %) of 116 sheep lungs and 
in 6 (4.51 %) and 10 (7.52 %) of 133 goat lungs by DFAT. With respect to distribution of 
viral antigens, more detailed fi ndings were observed by the IP method when compared 
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to DFAT staining. In addition, the results of this study are the fi rst in Turkey in terms of 
determination of BAV3 and BHV1 viral antigens by DFAT in lung tissues of sheep and 
goats with natural pneumonia.
It has been reported that viral antigens were detected in epithelial cells of the bronchi, 
bronchiole and alveoli of one week old calves, experimentally infected with BAV3, but 
not in three-month-old calves by the IP method. It has been suggested that increased CD8 
T lymphocytes in pneumonia are important for host defense against BAV3 infection in 
calves (NARITA et al., 2003). In the experimental infection of calves with BHV1, viral 
antigens were observed in bronchi, bronchioles and alveolar epithelium by IP (NARITA et 
al., 2000). Th e IP fi ndings of the present study are consistent with the results of previous 
studies performed in cattle, in terms of the distribution and localization of BAV3 and 
BHV1 viral antigens in lungs (NARITA et al., 2003; NARITA et al., 2000). In addition, it is 
epidemiologically important to determine localization of both viral agents throughout the 
epithelium of the respiratory tract in sheep and goats, in terms of the spread of antigens to 
susceptible animals by nasal secretions and coughing (CASWELL and WILLIAMS, 2007). 
It has been reported that experimental adenovirus and BHV1 infections are 
microscopically characterized by proliferative bronchiolitis, degeneration, desquamation 
or hyperplasia of bronchial and alveolar type II epithelium, atelectasis, lymphocyte, 
macrophage and neutrophil infi ltrations, thickening of the interalveolar septum and 
intranuclear inclusions in endotelial and epithelial cells in ruminants (BELAK et al., 1980; 
CUTLIP et al.,1996; CUTLIP and LEHMKUHL, 1 986; LEHM KUHL et al., 1997; NARITA et al., 
2000; SHARP and NETTLETON, 2007). The histopathological fi  ndings of the present study 
were similar to the results of previous studies, with the exception of inclusion bodies. 
Earlier studies have suggested that the determination of viral pneumonia-specifi c lesions, 
such as inclusion bodies in experimental adenovirus infections, may depend on many 
factors, including animal species and age, virulence of agent, amount of virus, infection 
period and the presence of secondary bacterial infections (CUTLIP et al., 1996; CUTLIP and 
LEHMKUHL, 198 6; CUTLIP and LEHMKUHL, 1983). Thus, defi nitive diagnosis of BAV3 
or BHV1 associated pneumonia has been reported to be made with PCR, culture, electron 
microscopy, FAT, IFAT and IP techniques (BISWAS et al., 2013; CUTLIP and LEHMKUHL, 
1986). Moreover, it has been emphasized that failure to determine the virus or antigens by 
electron microscopy and immunofl uorescence staining might be experienced due to low 
concentrations of virus in the lesions (CUTLIP and LEHMKUHL, 1986).
In previous studies, serological evidence was obtained for the presence of BHV1 in 
sheep and goats. LEHMKUHL et al. (1985) r eported the presence of BHV1 at the rate of 
5.4 % in lambs in their seroepidemiological study. The percentage of BHV1 isolates was 
determined as 5.8 % by PCR in the lung tissues of sheep and goats raised in Egypt, and it 
was suggested that this situation may be due to overcrowding and bad hygienic measures, 
17Vet. arhiv 86 (1), 9-21, 2016
A. O. Çeribasi et al. : Bovine herpesvirus type 1 and bovine adenovirus type 3 in pneumonic sheep and goats
which play a role in the transmission of respiratory disease in an animal population 
(MAHMOUD and AHMED, 2009). The prevalence of BHV1 antibodies was found to be 
between 11.2 and 13 % in goats and between 0 and 2.9 % in sheep raised in Africa (JESSET 
and RAMPTON, 1975; MAURICE and PROVOST, 1970; TAYLOR et al., 1977). ELAZHARY et 
al. (1984) reported that 6.9 % of the tested goats had BHV1 antibodies in Quebec, Canada 
while FULTON et al. (1982) detected that 13.2 % of tested goats were positive in the USA. 
In addition, BHV1 seropositivity in sheep was reported to be 10.8 % (ELAZHARY et al., 
1984). Surveys using bovine adenovirus to detect adenovirus antibodies in goats in Iran 
(AFSHAR, 1969), India (DUBEY et al., 1985), and the United Sates (FULTON et al., 1982) 
indicate low adenovirus infection rates. Although BAV3 seropositivity rate was found to 
be 5.2 % in goats in the Marmara region of Turkey (OKUR GUMUSOVA and AKCA, 2002), 
it was determined as 11.0 % by ELISA in Gazelle subgutturosa in the Ceylanpinar region 
of Turkey (GUR et al., 2008). Besides, it has been reported that BHV1 prevalence ranges 
from 0.7 to 5.52 % in goats (ATASEVEN et al., 2010; YESILBAG et al., 2003) and from 2.44 
to 9.6 % in sheep in Turkey (ALBAYRAK et al., 2007; ATASEVEN et al., 2010; CABALAR 
and ATASEVEN, 1999; YESILBAG and DAGALP-BILGE, 2006). In another study conducted 
on cattle in the Elazig province of Turkey, prevalances of BAV3 and BHV1 were detected 
as 5.26 % and 2.43 % by IP and 6.88 % and 4.45 % by DFAT, respectively. When all the 
data obtained so far for BHV1 seropositivity are considered, it is plausible (CERIBASI 
et al., 2014) to suggest that urgent prevention measures are required in order to control these 
infections in Turkey. 
In conclusion,  in the present study, BAV3 and BHV1 antigens were determined as 
9.4 % and 5.1 % by DFAT, as 5.1 % and 1.7 by IP in pneumonic sheep lungs and as 4.5 % 
and 7.5 % by DFAT, as 0.7 % and 2.2 % by IP in pneumonic goat lungs, respectively. The 
presence of viral antigens in the lung tissues of sheep and goats may indicate that natural 
pneumonia may be induced by BAV3 and BHV1, or possibly other species-specifi c 
adenoviruses and herpesviruses. In addition, it is thought that sheep and goats might have 
a role in transmission of these viruses to cattle. 
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SAŽETAK 
Cilj ovog istraživanja bio je dokazati antigene goveđeg adenovirusa 3 i goveđeg herpesvirusa 1 izravnom 
imunofl uorescencijom i imunoperoksidaznim testom u smrznutom i formalinom fi ksiranom te u parafi n 
uklopljenom tkivu pluća pneumoničnih ovnova i jaraca uzgojenih za klanje. Pretraženo je tkivo pluća od 
1276 ovnova i 1087 jaraca, uzgajanih na različitim farmama na području Elaziga i okolice te dovedenih na 
klanje između siječnja i prosinca 2011. Upala pluća dokazana je makroskopski samo u apikalnim i kardijalnim 
režnjevima 132 ovna i 145 jaraca. Blaga konsolidacija dokazana je u 57,5 %, srednje jaka u 29,5 % te jaka u 12,8 
% ovnova, dok je u 62,0 % jaraca dokazana blaga, 20,0 % srednje jaka te 17,9 % jaka konsolidacija plućnog 
tkiva. Upala pluća bila je mikroskopski dijagnosticirana kao kataralno-purulentna u 40,1 % ovnova i 33,1 % 
jaraca, intersticijska u 26,5 % ovnova i 31,7 % jaraca, fi brinozna u 21,2 % ovnova i 26,9 % jaraca, verminozna 
u 9,4 % ovnova i 6,2 % jaraca te kao plućna adenomatoza u 1,5 % ovnova i 2,0 % jaraca. Imunoperoksidaznim 
i izravnim fl uorescentnim testom na prisutnost antigena za goveđi adenovirus 3 i goveđi herpesvirus 1 
bilo je ukupno pretraženo 249 (116 od ovnova i 133 od jaraca) pneumoničnih pluća. U tu brojku nije bila 
uključena verminozna pneumonija ni plućna adenomatoza. Antigeni za goveđi adenovirus 3 bili su dokazani 
imunoperoksidaznim testom u 5,1 % ovnova i 0,7 % jaraca, dok su antigeni za goveđi herpesvirus 1 bili dokazani 
u 1,7 % ovnova i 2,2 % jaraca. Izravnim imunofl uorescentnim testom antigeni za goveđi adenovirus 3 bili su 
dokazani u 9,4 % ovnova i 4,5 % jaraca, dok su antigeni za goveđi herpesvirus 1 bili dokazani u 5,1 % ovnova 
i 7,5 % jaraca. Prisutnost virusnih antigena u plućnom tkivu ovaca i koza može upućivati na zaključak da u njih 
upala pluća u terenskim uvjetima može biti uzrokovana goveđim adenovirusom 3 i goveđim herpesvirusom 1 
ili nekim drugim adenovirusima i herpesvirusima specifi čnima za vrstu. Smatra se da ovce i koze mogu imati 
određenu ulogu u prijenosu tih virusa na govedo.
Ključne riječi:  goveđi herpesvirus 1, goveđi adenovirus 3, ovce, koze, pneumonija, imunofl uorescencija, 
imunoperoksidazni test ________________________________________________________________________________________
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